Blood RBC's were used to study the role of polyamines, putrescine, spermidine and spermine individually as antioxidants against the peroxidative action of H20=which leads to haemolysis of erythrocytes. Results indicated that putrescine did not act as antioxidant at all concentrations used in our studies. However, spermidine and spermine suppressed peroxidative changes in RBC's due to the action of H=O z and this suppression was greater with higher concentration of these individual polyamines used, separately. Further, all the three polyamines decreased haemolysis of erythrocytes at all concentrations studied. The action of putrescine to suppress haemolysis of RBC's without showing antioxidant property hypothetically suggests that these properties of respective polyamines may have independent mechanism of action.
INTRODUCTION
The polyamines, putrescine, spermidine and spermine are ubiquitous naturally occurring organic cations required by cells for differentiation and proliferation (1,2)~ Cells unable to synthesize these polyamines exhibit drastically defective cytoskeleton (3, 4) . Polyamines also show antioxidant action (5) and inhibit lipid peroxidation (6). Peroxides formed due to free radicals generated in biological systems lead to cell damage and tissue destruction (7). The harmful free radicals formed in biological systems can be destroyed by antioxidants (8). The aim of the present work was to evaluate the role of polyamines as antioxidants using human blood erythrocytes with and without exposure to H202 (9) and measure the toxic peroxides formed as malondialdehyde which lead to haemolysis of RBC's.
MATERIALS AND METHODS
Heparinised aseptic disposable syringes were *Author for correspondence : used to collect 10ml of blood by venepuncture from normal healthy volunteers who were post-graduate students, from both sexes, in the 20-25 yrs age group from our department. Blood was immediately centrifuged at 3000g for 10 mins and the sedimented RBC's were separated and washed thrice with cold physiological saline. The cell pellet was then suspended in equal volume of saline phosphate isoosmotic buffer, pH 7.4 to give a cell suspension of 50% Aliquots of this cell suspension were incubated at 37 ~ in the absence and presence of 6% H20 ~ and various concentrations of individual polyamines separately and lipid peroxidation measured as malondialdehyde by the method of Stocks and Dormandy (10). RBC haemolysis was measured by the method of Kartha and Krishnamurthy (9) and total haemoglobin by the cyanmethaemoglobin method (11). All chemicals used were of reagent grade. The polyamines were purchased from Sigma chemicals, USA.
RESULTS AND DISCUSSION
The present investigation indicates the lack of antioxidant property for putrescine (Table 1 ) both in the presence and absence of H202. However, the higher polyamines, spermidine (Table 2 ) and sperrnine (Table 3) showed statistically significant effect in suppressing lipid peroxidation within the concentration range of 0.3 to 1.2 m M of respective polyamines used in this study. Further, this suppressive action of these two polyamines was concentration dependent with higher concentration Spermidine ~ihowed statistically significant (*P < 0.001 ) antioxidant activity when erythrocytes were incubated for I hr with and without H202 (15) reported antiperoxide action using all three polyamines. Subsequently no information is published on this subject to the best of our knowledge. However, ourwork demonstrated lack of antioxidant property for putrescine upto a concentration of 1.2 mM while the other two polyamines showed antioxidant effect at all concentrations studied from 0.3 to 1.2raM. Whether this is related to putrescine concentration,used in our studies is unclear particularly in the context that concentration dependent antiperoxide action of polyamines has been reported (6,17).
Values are mean + SE of 10 separate experiments Spermine showed statistically significant(*p _< 0.001) antioxidant activity when erythrocytes were
Further, our studies indicated that in the nonoxidative state, when H202 was not used, there was no RBC haemolysis for both 0 hr and 1 hr time points (separate data not presented). However, in the presence of H202 though no haemolysis was observed at 0 hr there was statistically signifcant haemolysis at I hr time point (Table 4 )~ Moreover, this haemolysis was significantly, suppressed by all the three polyamines in the concentration range of 0.3 to 1.2 mM used separately and was concentration dependent with greater suppression of haemolylsis at higher levels of each of the polyamines (Table 4) Studies by other workers (18) indicated that all the three polyamines putrescine, spermidine and spermine independently suppressed RBC haemolysis at concentration greater than lmM which they explained as due to the property of polyamines to suppress lipid peroxidation. However, results of the present study clearly indicate the inability of putrescine to suppress lipid peroxidation in the concentration range of 0.3 to 1.2mM (Table1) while at the same concentration it showed antihaemolytic effect (Table 4) . These results suggest that the mechanism of action of putrescine as an antihaemolytic agent has no relationship with its failure to suppress peroxidative changes in RBC's and seems to be an independent mechanism. Hypothetically, whether a similar conclusion can be drawn for the higher polyamines spermidine and spermine with regard to their antiperoxide and antihaemolytic action which may be by mechanisms No haemolysis was observed in the absence of H202 and at 0hr time point in the presence of H202.
Increase in polyamine concentration decreased % haemolysis which was statistically significant (*P < 0.001).
independent of each other is unclear at present and needs further research.
